Evaluation of basic amphipathic peptides for cellular delivery of antisense peptide nucleic acids.
Cellular permeation peptides have been used successfully for the delivery of a variety of cargoes across cellular membranes, including large hydrophilic biomolecules such as proteins, oligonucleotides, or plasmid DNA. For the present work, a series of short amphipathic peptides was designed to elucidate the structural requirements for efficient and nontoxic delivery of peptide nucleic acids (PNAs). On the basis of an idealized alpha-helical structure, the helical parameters were modulated systematically to yield peptides within a certain range of hydrophobicity and amphipathicity. The corresponding PNA conjugates were synthesized and characterized in terms of secondary structure, enzymatic stability, and antisense activity. The study revealed correlations between the physicochemical and biophysical properties of the conjugates and their biological activity and led to the development of potent peptide vectors for the cellular delivery of antisense PNAs. Two representative compounds were radiolabeled and evaluated for their biodistribution in healthy mice.